In the process of European integration labour markets are assumed to be affected disproportionately in regions bordering on new EU member countries. With respect to wage differentials, compared to interior regions, low-skilled workers there are according to the Feenstra-Hanson model predicted to suffer notably from increasing trade and the relocation of production activities to low-wage countries, while high-skilled workers should benefit from the increasing market potential. Using data from the IAB employment subsample (IABS) and the employment register (BeH) I shed light on the development of the wages for workers in eastern Bavaria compared to other western German districts. Conducting regressions separately for every year and a fixed effects approach I come to surprising results: while in the early years after the fall of the Iron Curtain a catching-up process set in for the bulk of employees in eastern Bavaria, the trend reverses after 1995 and the wage gap deepens again.
Introduction
In the course of globalisation and the EU enlargement process the labour markets in western European countries have to face intense cost pressure. Especially the population at the immediate frontier between old and new EU member states is affected by fundamental changes in the economic framework. The unexpected fall of the Iron Curtain in 1989 meets the criteria of a natural experiment. Though border regions should profit due to increasing trade possibilities in the long run, they have to cope with adjustment problems in particular on the labour market. Although free movement of labour and freedom of services is still restricted in a transition period not exceeding 2011, the districts in eastern Bavaria close to the Czech Republic have to bear growing international outsourcing activities and import competition from the neighbouring country. Against this background the question arises, what impact the increasing economic integration had on the development of wages in the districts close to the border.
While traditional trade models deal with the distribution of horizontal production across countries (models by Ricardo, Heckscher-Ohlin, Stolper-Samuelson theorem), new trade theory tries to explain the phenomenon of intra-industrial trade and the fragmentation of production.
One of the most important models from this group of the literature is the Feenstra-Hanson model, which was developed in the course of the increasing outsourcing activities from the United States to Mexico. In the model developed by Feenstra/Hanson (1996) a single manufactured good is produced in two countries (home and foreign, i=1,2) from a continuum of intermediate inputs using unskilled labour (L i ), skilled labour (H i ) and capital (K i ). The factor prices are given by the wage for unskilled labour, w i , the wage for skilled labour, q i and the rental on capital, r i .
[ ] 1 , 0 z ∈ denotes the many different activities necessary for the production of a final good whose production needs no additional input of labour or capital. A higher value of z is equivalent to an input that uses skilled labour more intensively. It is assumed that unskilled labour is relatively scarce and skilled labour relatively abundant in the home country. Therefore unskilled labour is relatively more expensive at home than abroad. z* denotes the equilibrium value, i.e. the critical value regarding the fragmentation of production between the home and the foreign country. Since according to the above assumption the wage of skilled employees is relatively lower in the home country, all activities z' > z* can be produced advantageously at home. On the other hand all activities z' < z* can be produced at a cheaper rate in the foreign country. As a consequence the foreign country specialises in activities [0, z*), whilst the home country specialises in activities (z*, 1]. The assumption that the rental on capital r is lower in the home country (r 1 < r 2 ), reflects the relative abundance of capital at home. Allowing for capital mobility between the two countries, capital will move abroad, so that K decreases at home and increases abroad. This results in rising capital costs in the home country, while in the foreign country the capital rent will shrink. Consequently, due to the modified cost structure, the equilibrium value of z increases, i.e. the foreign country specialises in an expanded range of activities, while the home country specialises in a contracted range of activities. This has the following implications regarding the demand for labour: the production activities which are outsourced from the home to the foreign country use skilled labour less intensively than the activities which still are produced at home. Hence, the relative demand for unskilled labour drops in the home country, the relative demand for skilled labour rises. In the foreign country the allured activities use relatively more skilled labour than the hitherto performed activities, leading to a growing demand for skilled labour there, too. Unlike in the Heckscher-Ohlin-Samuelson framework the relative wages of skilled labour rise in both countries.
The essential conclusion of this theoretical model is that even without explicit consideration of distance, hypotheses for EU border regions in Western Europe can be derived. In general, labour market effects of economic integration are especially large in the borderland due to lower transport and transaction costs. Low-skilled workers are supposed to lose out aboveaverage there, while high-skilled workers should especially profit in districts close to the new markets. This standpoint is reflected in the European Commission's report on EU-15 border regions (European Commission 2001: 10): "In general, human capital-intensive and technologically advanced sectors in the border regions are likely to benefit from enlargement, while labour-intensive sectors are likely to face increased competition from cheap labour."
As in the theoretical field for the matter of empirics the studies by Feenstra and Hanson constitute substantial contributions in favour of the research on border regions. In the case of Mexico the effects of trade liberalisation since the mid of the 1980s are analysed in detail.
The empirical results of Hanson (1996 Hanson ( , 2001 suggest that the expansion of export manufacturing in the Mexican border region significantly contributed to the employment growth in U.S. border manufacturing industries. In recent years some papers provided results for the 1990s which challenge the conclusion of Feenstra/Hanson that international outsourcing is the driving force for increasing wage differentials in developing countries. Airola/Juhn (2005) and Chiquiar (2008) In this paper I highlight the specific situation of the Bavarian-Czech cross-border labour market. While Moritz/Gröger (2007) only use a two percent random sample of all employees not finding significant results I estimate wage effects on the basis of a larger dataset containing all employees subject to social insurance contribution in eastern Bavaria. The remainder of the paper is structured as follows: Data and basic definitions are described in section 2. Section 3 contains descriptive evidence on the qualification structure in the eastern Bavarian border region. In section 4 I analyse wage differentials using an econometric model. Section 5 concludes.
Data and Basic Definitions
I use micro data from the weakly anonymous version of the IAB employment subsample high-skilled people with upper secondary education and a degree from a university or polytechnic The workers' potential on-the-job experience (EXPER) is measured in years as age minus average duration of education minus six. I impose 10 years as the average duration of education for low-skilled workers without upper secondary education, 13 years for low-skilled workers with upper secondary education, 12.5 and 15 years respectively for skilled workers, 16 years for high-skilled workers holding a degree from a polytechnicand 18 years for high-skilled university graduates. 5 In a robustness check I separate Czech foreigners from all other foreigners. However, this has no fundamental effect on the coefficient of the most interesting variable BORREG. The estimation results of the control variables are sensible. The coefficient of the variable controlling for foreign workers exhibits all along the observation period negative values for all male skill groups and for low-skilled female workers. This means, that foreigners belonging to these groups earn less than the relevant domestic German workers. Positive wage differentials for non-Germans are identified for female skilled workers in the 1990s and in some years for female high-skilled workers. One additional year of potential experience yields in the first instance a significant wage increase, but the benefit decays over time (coefficients of EXPER +, EXPER 2 -). The significant coefficient values for most of the dummies for district types and industries provide evidence for an agglomeration wage premium as well as for inter-industrial wage differentials.
Concerning the border region dummy I obtain the following results for the coefficient τ: in the case of domestic low-skilled workers an interesting difference between males (figure 3a) and females (figure 3b) is observable. In the 1980s male low-skilled employees in the eastern Bavarian border region earn about 5% less. This wage differential considerably narrows in the beginning of the 1990s to around -3%. Until the end of the decade the wage gap widens again approaching the original level of -5%. In contrast to this surprising development there is no similar trend for low-skilled female workers in the border region. Source: Author's own calculations using the IABS and BeH extract. Notes: In the case of censoring, wages are calculated in the framework of an imputation procedure using the Tobit estimation method; regression with heteroskedasticity-robust standard errors.
Regarding skilled employees a general catching-up process in eastern Bavaria is clearly evident in the estimates, but interestingly, again only for male employees (figure 3c). Earning nearly 5.5% less in 1980 the differential becomes continuously smaller until the mid 1990s at a level of about 3%. Then, similar to the trend for low-skilled male workers, the graph turns to a deeper wage gap of around 4% in 1999 with a slight recovery in the following two years.
For female skilled workers the picture is again completely different (figure 3d). Relative wage losses for employees in the borderland in the 1980s (from -2% to -3%) are succeeded by making them up in the 1990s (from -3% to -2%).
As far as high-skilled workers are concerned, the distinctively smaller number of observations poses a problem (apparent in the figures through the huge confidential bounds). Male highskilled workers in eastern Bavaria (figure 3e) earn about 1% below average until the mid 1980s. In the following ten years the wage differential is positive and then oscillates around the 0% line. Female high-skilled workers in the border region obviously catch up in the 1980s from below average to above average values. In the 1990s the wage level stabilises around the reference value for western Germany (figure 3f).
Panel: Fixed Effects
In the previous subsection I split the dataset according to the years from 1980 to 2001 and estimated separately the wage effect in the border region. Since this method has some drawbacks I also apply a fixed effects approach and compare the results. In order to account for the time structure of the data I now use the whole dataset across the years. Since some individuals are observed not only in one period the data have the structure of an unbalanced panel, which entails some advantages. Compared to a series of cross sections the explanatory variables now vary over two dimensions (individuals and time). Moreover, having a larger sample size in only one equation usually leads to more accurate estimators. More intuitively, the data should provide better information since the same individuals are repeatedly observed (Verbeek 2008) . Furthermore, the above applied estimation method does not control for unobserved heterogeneity. Individuals exhibit characteristics which are hardly observable. This fact poses a problem if these attributes have an effect on the outcome variable and in addition are correlated with an explanatory variable, i.e. the estimate of this variable will be biased due to endogeneity. In the border region scenario, for instance, employees living there could have characteristics, e.g. regarding career planning and motivation that lead to a lower wage. Omitting these factors in the regression would yield a biased estimate for the variable BORREG, which then captures this effect. In order to control for unobserved heterogeneity I apply a The coefficient of an interaction term in a specific year expresses the change in the wage differential of the border region relative to the rest of the country.
A Hausman test rejects in all cases the hypothesis that with respect to a random effects model the differences in the estimated coefficients are not systematic, i.e. the fixed effects model is favoured. Table 4 that the catching-up process for male low-skilled and skilled workers is also confirmed using this estimation method. Summarising the results, the trend from the mid 1990s onwards seems generally unfavourable for eastern Bavaria. Source: Author's own calculations using the IABS and BeH extract.
Conclusion
The aim of this paper was to analyse the relative effects of the fall of the Iron Curtain on the eastern Bavarian borderland with respect to wage differentials for German employees. Since this group of workers covered by the social security system constitutes the bulk of the economically active population it is possible to draw conclusions for the labour market as a whole. Therefore, I used the IAB employment subsample (IABS) and the employment register (BeH) and compared the eastern Bavarian wage differential before the opening of the border in the 1980s to the years afterwards until 2001. According to the Feenstra-Hanson model international trade and international outsourcing strikes the low-skilled workforce in the border region to a higher degree leading to relative wage losses. On the other hand, the higher attractiveness of the region after the abolition of trade impediments should benefit especially high-skilled employees. Regarding wage differentials between eastern Bavaria and the rest of western Germany I applied two estimation methods in order to identify the effects of the open border. In contrast to Moritz/Gröger (2007) , who do not find significant results, a larger dataset and advanced methods shed more light on the changes. Using imputed wages and separating between male and female employees I estimated separate wage equations for every year and applied a fixed effects model.
The estimates shed light on differences between male and female workers. The findings are only partly in line with the predictions of the Feenstra-Hanson model. Skilled and high-skilled workers in eastern Bavaria cannot be clearly identified as relative winners of European integration, whereas low-skilled workers only lose out in the second half of the observation period. For male low-skilled and skilled workers in the borderland, representing more than 60%
of the eastern Bavarian workforce, a catching-up process can be verified until the mid 1990s.
From 1995 onwards the trend reverses and workers in the border region lose out relatively to employees in the rest of western Germany. The findings for all female skill groups and also male high-skilled employees are not so clear-cut. The results of the fixed effects estimation are most striking: for all sex and skill groups the wage gap deepens in the observation period.
The question remains whether or not the opening of the border caused this development, and if so, why different skill and sex groups are affected in an unequal manner. After all, there is no change for the worse immediately after the opening of the border, the indications are actually quite positive in the early 1990s. However, from the mid 1990s or so onwards the development in the border region gives cause for concern.
The results prompt the ongoing research on this topic. Since the observation period ends in 2001 the effects of the accession of the Czech Republic into the EU are not investigated in this framework. Moreover, free movement of labour is still largely restricted between Germany and the Czech Republic, i.e. the abolishment of tariffs and the full liberalisation of labour markets at the latest 2011 might cause deeper effects in eastern Bavaria.
